Manifold effects of sodium butyrate on nuclear function. Selective and reversible inhibition of phosphorylation of histones H1 and H2A and impaired methylation of lysine and arginine residues in nuclear protein fractions.
In addition to its known effect in suppressing the deacetylation of the nucleosomal core histones, sodium butyrate in the concentration range 0.5 to 15 mM causes a selective inhibition of [32P]phosphate incorporation into histones H1 and H2A of cultured HeLa S3 cells. No commensurate general inhibition of phosphorylation is seen in the non-histone nuclear proteins of butyrate-treated cells, but phosphorylation patterns are altered and 32P-uptake may be stimulated, as well as inhibited, depending upon the protein fraction analyzed. The degree of inhibition of histone phosphorylation in intact cells increases progressively as the butyrate concentration is raised from 0.5 to 15 mM. The effect is time-dependent and fully reversible. Butyrate has no effect on the kinetics of phosphate release from previously phosphorylated histones of cultured cells, nor does it significantly alter the rate of dephosphorylation of 32P-labeled histone H1 by endogenous phosphatases in vitro. Despite the suppression of [32P]phosphate incorporation into histones H1 and H2A of butyrate-treated cells, Na-butyrate does not inhibit the in vitro activities of either type I or type II cyclic AMP-dependent protein kinases, or the cAMP-independent H1 kinase associated with cell cycle progression. This suggests that the butyrate effect on histone phosphorylation in vivo is indirect and may involve an alteration in substrate accessibility or a modulation of systems affecting kinase activities. The poly(ADP)-ribosylation of HeLa histones is not inhibited by 5 mM Na-butyrate. Cells exposed to butyrate show an impaired methylation of lysine and arginine residues in their histones and nuclear hnRNP particles, respectively.